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Sample Identification

Thirty-four soil samples were received at Southwest Research Institute. The samples were
logged in to the Laboratory Information Management System (LIMS), and each sample was assigned a
unique identification number, referred to as the SwRI Lab Sysiem ID, See Table | for cross-reference

to the client 1D.

Table 1
SwRI Lab System ID Client ID Date Received
250022 ECR111019A 08/25/04
250023 ECR111029A 08/25/04
250024 ECRI12019A 08/25/04
2500235 | gcRI3019A 08/25/04
250026 ECR114019A 08/25/04
250027 ECR115019A 08/25/04
250028 ECR116019A 08/25/04
250029 ECRI17019A (8/25/04
250030 ECR118019A 08/25/04
250031 ECRI119019A 08/25/04
250032 ECR120019A 08/25/04
250152 ECX111019A 08/26/04
250153 ECX111029A 08/26/04
250154 ECX112019A 08/26/04
250155 ECX113019A 08/26/04
250156 ECX114019A 08/26/04
250157 ECX115019A 08/26/04
250158 ECX116019A 08/26/04
250159 ECX117019A 08/26/04
250160 ECX118D19A 08/26/04
250161 ECX119019A 08/26/04
250162 ECXI120019A 0B/26/04
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Table I (cont.)

SwRI Lab System ID | Client ID Date Received
250231 ECT111019A 08/27/04
250232 ECTI11 ]02;. 1 (18/27/04
250233 ECTI12019A D8/27/0:4
250234 ECT113019A DR/2TI04
250235 ECT] 14019A 08/27/04
250236 ECTI115019A 08/27/04
250237 ECT116019A 08/27104
250238 ECT117019A 08/27/04
250239 ECT118019A 0812704 |
250240 ECT119019A 08/27/04

250241 ECTI20019A 08/27/04
251336 ECTI26019A | 09/10/04
Introduction

For the INEEL Long-Term Ecological Monitoring FY-04 project, the toxicity of site soils to
representative seedlings was evaluated using ASTM E1598 Standard Practice for Determining Early
Seedling Growth Tests. At the conclusion of the 30-day test period, the survival and growth of the test

seedlings were compared 10 a control soil: the results were analyzed statistically for adverse effects.

Test Procedure
Control Soils
1) Originally Controls were prepared with — Potting Soil — Packaged by D.C. Organics, Inc. 3m
FM 2331, Godley, TX 76044
2) Due to poor performance of the plants in the original control soil, a second set of control samples
were started using — Garden Plus® - Enriched Top Soil, Packaged by the Letco Group, Dallas,
Texas 15220.
Test Soils
Each soil, including the controls, were thoroughly mixed and passed through a 2.0 mm sieve until a

sufficient amount was attained to fill the test containers,
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Test Trays

Each tray held three 6-pack test container inserts, ten individual containers and two 6-pack empty
containers. This was an optimumn design since each tray only held one sample with five test species (see
Figure | below, and Image 2 in Appendix A). This allowed for the use of larger “pots™ for better root
growth and reduction of possible cross contamination.  Thirty-four samples and three duplicates and

three controls resulted in a total of forty trays.

ZpmE=~ow
ZRoN

F

Empiy Empty

I Sample
Figure I. Tray Configuration

Test Species
The certified organic seeds were purchased from High Mowing Seed Company in Northern Vermont,

The company provides lot numbers and germination rates with their seeds. Appendix B includes
photocopies of the seed packets, and Appendix A contains images of the actual seeds. Table 2 indicates

the five species of plants selected for testing.

Table 2. Five Plant Species Used for Testing

Group Family Species Common Name Lat # CGerm. Rate
Dicotyledons Cruciferae Raphanus sativum Radish TER8-70 865
Dicotyledons Luguminosae Glycine mas Soybean MHM9-04 96%
Dicotyledons Umbelliferae Daucus carota Carrot TERS-03 RO

Monocotyledons | Amaryllidaceae Allium cepa Onion TER9-19 B9%
Monocotyledons | Gramineae Zea mays Corn BF&-06.1 94%
Page 3 of 41
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Seed Planting

The onion, carrot and radish seeds were small; five seeds were planted 1.0-1.5 cm deep in each
container. Due to their larger size, three soybean and corn seeds were planted 2.5-4.0 cm deep in cach
test container. Images 3a-e in Appendix A show the relative size of the seeds. Table 3 is the breakdown

of the total number of seeds planted.

Table 3. Number of Seeds Planted per Replicate

Plant Replicates Seeds/Replicate Total Seeds
Radish 6 5 30
Soybean 6 3 18
Carrot 6 5 30
Onion 6 5 0
Corn 6 3 18

Facility
An indoor growth chamber was prepared in a separate building from the analytical laboratories (o
prevent toxic contamination or vapors. A table, measuring 2.89m by 2.12m, was made to support the

sample planting trays; it allowed space for 40 trays.

Planting

The amount of seeds to be planted and then plants to be harvested at the end of the growing period
required that the samples and controls be planted in three groupings. One control and one duplicated
sample were planted with each grouping of samples. The original control sample planted with each of
the planting sets developed a hard crusty layer on the surface that suffocated the plant seeds; this was
possibly due to manure present in the soil mix. The initial controls were therefore rejected and new
controls were started using a new soil while the samples were still growing. The sample groupings start

dates and end dates are listed in Table 11.

Ligtt Requiremenis
The only light source found to produce the minimum light requirements was a 400-Watt metal halide

HID lamp. Twelve lamps were positioned in 4 rows of 3 lights over the 40 trays (see Image | in
Appendix A). The light intensity was monitored daily using a recording photometer, the meter was
placed at the distance from the lights equal to that of the soil surface and along the very outside of the

growth region, This arrangement leads to the light measurements showing the absolute minimum
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exposure the plants would see. The light cycle was controlled using a programmable timer, which turned
lights on at 6:30 AM and tumed turn off at 8:30 PM. The approximate light intensity averaged 2000fc
during the duration of the test. The standard recommends 2000fc. with a range of 300-400 pmol/m®/s.
Graph 1 illustrates the light output for the duration of the 30-day test. The height of the lamps was
adjusted twice during the 30-days test period to accommodate the growing plants. The initial height
adjustment occurred on September 22 with a second height adjustment on September 28. Occasional

dips below the 300 pmolim*/s were due to plant leaves getting between the lights and the photometer.

Temperature and Humidity Requiremenis

The air temperature and humidity were also continuously monitored using a computer program. Graph
2 illusirates the environmental conditions during the 30-day test. The minimum and maximum
temperatures for the duration of the test were 18.5°C and 34.1°C, respectively. There was one night that
the temperature dropped below the ideal minimum temperature of 20°C, due to a cold front. There were
multiple occasions that the temperature exceeded the recommended 30°C due to outside temperatures

and the heat output from the lights. The humidity ranged from 32.6 10 73.6 %.

Watering Schedule
The seeds were initially watered with 20 ml of tap water for the 6-packs and 40 for the individual

containers, and then monitored daily. Daily watering was necessary to keep the soil moist. Watering
was performed using a hose connected to a metering peristaltic pump. The pump was calibrated to

deliver a set amount of water per foot petal trigger. No nutrients were added during the test.

Rotating Schedule
To ensure that test species received average uniform lighting, the trays were rotated daily.

I} The trays in position A8-A10 and B8-B10 were removed, all remaining trays in Rows A & B
were moved to the right three positions, and the trays from positions A8-A10 were placed in
positions B1-B3. The trays from B8-B10 were placed in positions Al-A3.

2) The trays in position C8-C10 and D8-DI0 were removed, all remaining (rays in RowC & D
were moved to the left three positions, and the trays from positions C8-C10 were placed in

positions D1-D3. The trays from D8-D10 were placed in positions C1-C3.

Page 5 of 41
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Seedlings
The total number of seedlings emerging for each species per sample was recorded daily. The

germination rates are calculated in Table Sa-e.

End of Test

At the conclusion of the study, the above ground plants were harvested and measured. The remaining
below ground roots were washed to remove the soil and measured. The above ground seedling and the
below ground roots were dricd in an oven at 70+£5°C for a minimum of 48 hours. The number of plants

recovered in the harvesting process can be found in Table Sa-e.

Plant Deaths
Table 4 contains the number of the plants that died during the 30-day test. Statistical Analysis Data

acquired at the end of the test include seedling emergence data by species for each container, see Tables
6a-e; dry above ground plant weight by species and container, see Tables 7a-e; dry root weight for each
species and container, see Table Ba-e: plant height by species and container, see Table Ya-¢: and root
length by species and container, see Table 10a-e. Each of the above-mentioned tables contains the data
for each parameter by container (discrete test replicate} plus the total sum of each of the containers.
Each table also contains a sample labeled “Combined” that is the three control sets treated as a single

sample. The mean and standard deviation for the combined control sample was used for all statistical
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analysis except the calculation of the pooled standard deviation, which used all samples excepl the
combined control. The pooled standard deviation (shown at the hottom of each table) was calculated as
the square root of the sum of the sum of the squares of deviations from the means divided by the degree
of freedom. This pooled STD was used in calculating any data during the T-test analysis. The right hand
side of the tables contains statistical information concerning each sample. Number of measurements (n),
mathematical average (mean) and standard deviation data were derived in the normal manner on the data
from each sample using each container as the individual replicates for calculations. The column Jabeled
“Difference from Control” contains the variance of the sample mean from the combined control mean,
The column labeled “Least Significant Difference @ 95%” contains the calculated least significant
difference at the single tailed 95% confidence limit using the T-test, based upon the pooled standard
deviation for the set, for each sample and the combined control. The final column shows a “Yes” if the

sample mean and the control mean are statistically different.

Observations

i} A number of plants died during the test period; see Table 4. The some of the plants that died
showed signs of wilting around the middle of the test period, Some of the smaller plants {onions,
carrots) were soon indistinguishable from the soil and were not harvestable. Most of the rest of
the plants had developed to the point were they were recoverable at harvest time and are included
in the height, length and weight data.

2) Most of the soil samples developed a green tinge (fungus) on the surface of some of the
individual containers. This is noted in Table 4.

3) In some instances in Table Sa-e, there were discrepancies in the number of plants emerged and
number of plants recoverad. Some of these differences were attributed to plant deaths; see Table
4. The remaining differences were probably due 1o loss of plants during the harvesting process.
The number of inconsistencies was greatest in the carrots and onions, which were the smallest
plants, and the most difficult to separate from the soil. Images 6a and 6b {Appendix A) show the

relative size of the radishes, carrots and onions.

Page 7 of 41



€l-D

Southwest Research [nstituie

December 16, 2004

Graph 1. Light Out During the 30-day Test
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Graph 2. Environmental Conditions During the 30-day Test
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Table 4: Number af Deaths
é'j
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250022 ECRI11T019A X 2 10
2500220 ECRI11019AD 2 1 11
250023 ECRI11029A

250024 ECRI120M9A X 11 13
250025 ECRII3019A 2 |

250026 ECRI14019A X 1 16 1 3
250027 ECR 1150194 X I 1 4 3
250028 ECRI116019A X 1 3 1

250029 ECRIITOIYA 1 I
250030 ECRI18019A X | |

250031 ECRI19019A X 2 !
250032 ECRI120019A X | 1
250152 ECXI111019A X |
250152D ECXI111019AD X 1

2500153 ECX111029A X 3 1 2
250154 ECX112019A X 12 11 Il 4
250155 ECX113019A x 1 2

2500156 ECX114019A X 1 |

250157 ECX115019A X 1
250158 ECX116019A X l E]
250159 ECX117019A X | 1
250160 ECX118019A X 2
250161 ECX119019A X 1 1 | 4
250162 ECX120019A X 1
250231 ECTIII(MGA X 2

250232 ECT111029A X 1

250233 ECT112019A X | |

250234 ECTI113019A 3

250235 ECT114019A X | 11
250236 ECTI15019A X
250237 ECT116019A X 2
250238 ECTI17019A X 2 |
250239 ECT118019A X | i
250240 ECTI19019A X
250241 ECTI200194A X 1 |
251336 ECTI26019A X 3
251336D || ECTI26019AD X |
Control-1R X
Control-2R X
Control-3R X
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Table 6a. CORN Plant Emergence Numbers

2
& & f \c‘p ‘Rd;

)9 f“. féﬂ. j": ﬁ‘ = g ﬁ _@\,
f o o of f f ‘a‘} - j ,jib fi x'? fﬁ‘;
PRl ECR1ISA 3 k] 1 3 3 Z 1T i a3 | oar 050 4% YES
2500220 | ECRIL019AD 3 2 ] ] E] 3 [ [ i | aaf | oa? A48 YES
PR ECR1LI0E9A 2 2 2 3 K] 2 T4 [ 243 | os2 | oo .44
2150024 ECR L2 9A 3 3 i 3 E] ] [ i i | oo | aa7 44 YES
P ECE L334 2 i 1 2 3 k] 15 ] 2,50 55 L0417 45
250026 [ETIENICEY 2 k] k] 2 ] i 16 5 ra7 | sz | o042 s
AT ECRDISHIA 3 k] 1 k] i i 1% ] i 0 11.(X3 [ (i d& WES
250028 ECHLIBULSA F) 1 El E] E] 3 |7 [ L IETH T 045 YER
2SI ECREITOISA E] 1 3 i 2 2 | [ 267 | 5} | @i 048
20030 ECR 1 ENI9A 3 3 1 3 1 1 1T [ TH4 X oF, 50 048 WIS
250031 ECR1L#18A 3 i ) 3 k] 2 |7 [ 2a1 | o4 | oS0 0,48 YES
250032 ECR 12001 0A i i 2 3 3 1 [ [ 267 | o5 | add 14K
250152 [ ANIER E] 2 3 Fl ] 3 Lt n ahr | ear | #dd 44
2501520 JECXIIIMGAn) 3 i 3 3 5 7 17 A 247 | o4 | 050 i YIS
250153 FCR |1 GI9A E] 3 3 3 i E] 18 [ I I T it YES
250154 ECH 1120094 3 2 1 i § ] 17 # EEEN T X chahi Y15
250135 ECX 11 30I9A 3 3 Fl 2 il i 1 4 2hd | s | ooas [T
250156 BC3 14008 3 1 2 3 3 3 1 i k3 | wal | asn [ YIS
2501157 ECKLL50I%A F] 2 E] 2 1 1 14 [ 233 | eesa | oo DA%

250 SE ECN | BO018A i 1 3 3 2 2 [ £ 267 | ws2 | oo Al
250159 ECK 170194 3 i 3 k] 3 1 [E] [ rop | e | 667 [T YES
2501160 ECX [1BO19A k] 2 3 3 ¥ 3 17 [ 287 | o4 | 50 [EE] Y S
PRI ECX | 19194 ] ki 3 E] 3 2 [E [ EEE IEET R iH YES
)62 ECX I M4 il k] i i 2 ] 4 # PR 0&2 [IEC) ikt
T2 | ECTILINSA 3 ] i [l ] ] [ 4 E I 4% YES
250232 BECT I II29A 2 2 K 3 k] ] [T # a7 | oSz [[XE] [l
250233 ELTLI20194A 1 3 | 1 E] i 15 [ FETO [¥ES i
250234 ECTLI3019A 2 i 1 E] i i 17 [ 243 | odi | D5 DA YES
250235 ECT 140194 1 1 ] 2 2 3 [T] # 67 | mEz | -Oad A YES
250236 FCTHISHY9A il i] i i 0 ] 0] [ o | oo | -2 0F a4 YES
2I2IT ECTHSN0A a ] 1 ¥ 1 1] L i [Nk LI7 17 4% YIS
IR ECTIITOISA 3 b i 1 2 1 11 i [E] LI7 | - 45 VIS
phiral] [EnpyTENEEY 1 1 i 0 1 [ 1 i asn | oSS | -LHd [T YES
250246 BT 906 0 1] [ a [i] ik [i] [ [ Qi) | -2 [iF TES
150341 ECT 1200 [ 54 2 [1] 3 Q [1] [ 5 f 07 IEE IR (145 YES
251 3%6 FCTI2601%4 2 2 2 2 2 ] 13 [ 207 | a4 | 617 [IECS
TR0 | LCTI26019AR 1 | £ 3 | 12 & EX TN R 4%
Loptrol- LR 1 F] 2 2 2 3 14 n 21 | o5y | om s
Comrol-2R 2 3 ] 1 3 3 15 [ 250 | 085 | ed? 4
Cunirol-2R F F] a a F] i 13 ] 207 [ | s

e 4 15 247 | ase | oo TEL]
hed STIY [1]
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Table &b, ONION Flant Emergence Numbers

- » = [
: ® S / .o% / f B
> cﬁ"? % < o % d?}a . sﬁ"}
PRICTFH BCRELIDIRA 4 4 1 5 4 5 % i '
aED |[ECRIONDgAn) 5 3 3 2 [ [ 23 [ 7 ] !
250023 ECR I IDE9A 3 L F i F 4 15 L] FR 1405 [ iR
FRICTFEY ECRII2049A 1 3 3 i | 3 [ & IR EEN AL [T YES
250025 FCR 1WA 2 1 4 4 3 4 ) [ 143 | ok | 154 [[XH YES
250026 ECRI 140194 3 k) 1 1 3 : 21 [ eS| Es | orm: [H YES
25027 ECR 1594 2 4 5 4 3 & 24 [ EIT T .42 VLS
JM02E ECRIIAH9A 3 4 1 5 3 3 19 1] EXFS (%3] [ e TES
229 ECRIIAH9A 4 i 3 2 F [E] ) 250 | r82 | g s
250030 ECRELE0I9A 4 K] 3 f] ) [ EEE T 257 YES
FEITIE] BCRIL901SA 1 3 1 [ [ A TN I EED s
22 ECRI2001%A 2 1 2 5 ] 14 fi ERT] FERE T e
150152 BECXLLIIGA 2 4 1 1 ] i} 1] i [N N L2
IR TESATNTEETE ] 4 3 4 3 1 [E] ] Fa L [¥F [ YES
250133 ECK 1] 10294 1] i 2 i 3 £l [1] A JAF 147 0.k L
150H 54 EAIENIE E] 4 3 5 3 5 13 h IEE T L 0 #2 YES
P ES BCKI13HSA 1 ] [i] 1 2 F] [T0) ) 147 | LaF | -edr oxr
ZA0 56 BECK 14094 ] 5 4 4 4 4 o i 437 052 256 [N YES
TANIET ECX T4 [1] | [} [i] [{] 1] 1 A 017 | o4 | -iat [ YES
240 5K BOK 694 i 5 2 3 4 4 il i a5 ] tes | 72 42 YES
25050 ECK LT i 3 3 [ 4 i 1% [ 37 | 1 [ e e YES
2480060 [N K] 1 1 ] 4 4 7] 0 367 | 052 [ raw A YES
250061 [ESATEEAEEN 3 3 1 4 1 4 1% [ IAF [NE LAy [ 5 TES
250062 ECX 1200194 L 1 b 5 3 4 24 £ (¥ iy 22 [ YES
230231 ECTIII0I2A [1] 1 0 [] Fl 1 7 th 1.7 17 LAY [EF]
250232 ECT 1 IHeA ] [i] 2 2 1 [ & [ S | oaw | EEH
250233 ECT12HEA 1 ] 4 2 1 i 16 [ 267 | as2 | oue s YES
250234 ECT 113094 4 k. 3 3 F] k] a0 [ EEE Ly YES
250235 ECTH4 94 [1] 1 1 1 i il E] [ ah? | s | ! EH YES
5236 ECTHIS0H S [ i i ] 1 i 5 s NN e T e YES
23T ECT 609 0 1] 1 i [i] il [i] [ il | 0. LW jEry YES
S8 ECTIITRI%A 3 L] 1] El 2 1 Itk 2] .07 P20 AL 082
F P ECTIIS0I9, [i] [i] il i | u 1 o [l X1 - 161 [ YES
FEM2400 ECTI 2948 i u 1 [i i i ] o ol7 | o [T e YES
iRl ECT 12000 84 4] L] L] 1 1 i ] A (LR .52 -§ a4 L2 WS
151380 ECTI2601594 i i} | i} 1] i 1 il i 7 fdar I.6f L2 YES
3130 | ECTI260 940 | [0 | 0] [ 1 3 [ fsn | ooss .25 0K YIS
Comrel- 1R 3 ] 2 3 2 E] 14 [ 248 | o2 | ol .42
Conired- 1R 3 ] 4 1 ] 1] 12 & PR Lt 022 0§32
Comtred- IR | [ I ] i 2 & 5 1K} 1. fed - 2N [T
Combaed EH ¥ L7a ] e | oo [7]
bed 510 T

Page 1T of 41

G-22



Southwest Research Institute

010018

December 16, 2004

Table 6c. CARROT Plani Emergence Numbers
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250022 5 5 5 [ ] 4 Fx] & ah: | 077 | 2w oM YES
2Ry | ECR1LIDISAD 4 ] 5 4 1] k] P & ALHE 0.7y 2 o8 YES
02N ECR 0294 4 5 4 [] i 5 26 [ adi | osr | d4e 0TH YES
PRl BUCR 120194 5 4 4 i 3 B 7 i 00 | 85 2al o' W ES
FHO0ES ECR1I3019A 5 4 5 5 4 4 Fil & 450 o 53 2461 orR ¥ES
TR0 FOR 140194 ] 5 § 5 ] 4 2 " and | oar | 2w [EE YES
TEO0ET ECRI15019A 3 4 5 5 4 4 Fil i 4.5 [ 207 R YES
S04 ECRIIA0IS9A [} L] 4 5 5 5 2 [ +.33 i 244 (L7 YES
2R ECRLITHSA 3 2 3 3 4 5 0 t A48 | pod | pa4 i 75 VIS
250030 ECKLIEGH9A 1 1 i E] i 5 23 i S7 | of | 2 a7 YES
250031 ECR LIS 9A I k] k] 3 ] 3 16 & 2487 | pd | e o, 75
230 ECRI200194 o i 1] 0 [1] 1] [ [ M | 000 [ [T, YIS
230152 ECXLL LS4 1] 4 k] F] 5 I 15 ] 2,50 187 Al [
FENE R EEATTEENE] 5 4 E] 3 5 7 [ 450 | 0B | 267 [EL] YES
250153 EC% 110294 4 4 ] 5 5 4 17 ] 4 50 i35 2l [T YES
350154 ECK 1120194 4 1] 4 4 il [ I3 o tegh | 245 | o 078 YES
IS0I55 FCXK 13094 T 4 & 4 E 2 | ] A5 1,22 L [ VS
250136 ECK 1140194 5 4 ] 5 - ] I 1 FEER T 7K YES
250157 ECKL 30194 0] 1 | i | 1 4 # g7 | 052 1.22 0,74 YES
1501 58 [ER A ) 4 4 1 2 3 5 2l fh S .08 Lt 07K YES
250159 FECMEITOESA 4 5 5 ] 3 i 21 [ EELH X [T TG YES
250060 ECK 150194 i 4 q ] 5 4 26 f 44 | 52 | 244 [T VES
250161 ECX 1190194 4 1 5 5 4 4 24 fa FrCE A iR YES
250062 LN |2 %A 5 5 ] 5 4 3 26 [ 444 ) 2| 244 074 YES
230231 ECTITI019A 1 1 4 [1] 5 4 19 f INEN G 125 (L] YES
250352 ECTI 0294 il E] 4 1 1 ] L1 & QLAY | 47 | i TR
250272 ECTL12013a 5 3 F) 4 4 4 25 f 417 | @75 2 .75 YES
23234 LCTE 394 4 4 5 F 4 F] Fi [ 430 1 w55 | dad 0.7% YES
FEFAR] FCTH LM il | i ] 1 [1] 2 [ gAr | 052 | -LSe [E] YES
0236 [E ST 2 it [i] 0 [ 1] H [ i | sz | .15 0.7% YES
250237 ECTADSA 1] 0] [i] 1 [ 1] a s ) | oo | oy | 07 WES
TR ECT1T0GA [1] [0 1] o [ 1 1 A [TER TR IEEE [T YES
250204 ECT 1 L#00 A [1] [1] [1] [{] 1 i} 1 5 il i 7 il | 172 078 Y ES
254 HECT 190194 [7] [0 0 [0 i 1 i [ i | ki | -rHe | 0T YES
240241 FUT 1200194 [1] [] [1] [] 1] | | [ [YEN ST 078 YES
251338 ECT 1260194 [1] [] 0 | it 1] | f wd? | ol | -072 (L7 W ES
FIEEEN | S EETEER [ | | 7] [ ] 6 [EE N 156 [T ¥ ES
Conteol- | H [ 1 3 | 2 0 1% fi T NEER T [
Lomtro - 2R 3 } i k| ] Fl 15 [ ERLT] [N XS ¥
L panol- 3R 1 1] 1 1] [1] 1 3 ;] 450 L RA] 129 [N
Combined M [ a9 | rav | 000 [IRE]
toaled ST 0.9
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Table 6d. RATHSH Plamt Emergence Numbers

.
{.;5’ ® ﬂfl
il il &
15K FICR L LIGSA ] 5 5 5 3 § 30 [ A ind
IS0 JECRINOIBADY 2 3 5 5 5 4 29 i FET]
150023 FICR L IG29A 5 5 4 5 i 5 ) H S0
250024 ECR I 20184 ] 5 [ 5 5 5 1] [ Y
250025 FCR 13184 5 5 ] 5 5 5 a0 H 5.0
250026 FCR |12 194 ] 5 4 3 5 5 29 5 A
250027 ECR | 15194 ] 5 5 5 § 5 30 n 5.
5002 ECHR | ped 194 4 5 [ 4 4 5 29 fi 457
229 ECR 1170194 5 L] 5 3 4 & pil L] 4878
250030 ECH | VB0 %A 4 5 4 3 F] H 6 ] 4,.4F
FESiiE] FCR |90 194 i ] A 5 5 5 W [ R
250032 ECR 1300194 3 5 i F] 5 2 1] ) g% 137 - I 047 YES
150152 ECK 10194 1 a i 4 5 [ 16 [ 17 Lot |-l .67 YES
1501520 | ECK L0 9AD 5 h] k] 5 ] 3 M fi SN [AREY] Ldd (17
160153 ECX 1110294 3 [ 5 4 5 5 i [ FETH T 7
25001 54 ECX 1120104 1 5 [1] 4 4 2 16 [ 67 1.oF | -1 [iXF YIS
[EEIENEE 3 3 5 4 ] 4 26 ﬁ FEEE N T [T
ECK 1180094 3 [ 1 4 5 5 9 i gmd | 07 | 0o (X
ECX | | 50004 [ 1 0 [1] [1] [i] 1 a 540 .22 28 0.47 YES
ECX | s 94 5 5 5 4 E] 3 an i 0 | aoe | 022 o.nF
ECX 1170194 4 5 5 5 & i FI] i i | a7y | o 0.7
ECX 10194 5 § 5 3 h] 3 K [ Son | aop |22 0.7
FCX 10094 5 5 5 ) 3 4 ] [ 441 | o4 | oos on7
ECK LD 9A ] 5 5 3 4 4 n A S50 | 655 | 028 | os?
BTG4 bl 4 5 ] L] 4 il [ 450 | 0.5 0.28 | 67
ECTT1 0294 k] 5 5 £ ] 3 b & S07 NEF | 00T a7
BT 1120194 3 i 5 ] 3 5 W 4 Son | oo | o022 .67
ECT L0194 3 i 5 3 5 5 £ fi O T EEH [
ELCT 140194 4 3 ] 5 5 4 2 [ gar | 055 | oali | oed
ELCTLISUHIA 5 1 ] 1 i F] L] 4 Il NNEE B [ Y15
ECT 160 94 & 3 3 1 4 | 1 fi sa0 | oped |orIe [ el YES
FECT LT 94 5 4 4 il A i 20 f ddd | ok | D4 | 07
ECTLIHGITA 4 4 0 2 4 15 fi 2o | rin | -2k [ onF YES
ECTLI YA ] i 1 | 1 5 fi urs | i | -Rew | oed YL
ECTLENNOA | 2 3 1 3 14 fi FRE] 2 | -2dd a7 YES
ELCTI260194 5 5 i 1 3 4 2 3 46f | ;52 | -oir | osd
FUTI26019 AT ] 5 5 § 5 4 E f ani | o4 | eos [TH
Control-1R 4 4 5 3 3 ] ] f FrT R LT 0 i 7
Conirol-2R 5 5 5 5 3 E] M o Son | oo | 632 LAY
Conlfal-3R :i 5 4 4 4 5 F1l A 450 T4l =L IH [
" Combined E TR | 40 | o4 [ oo | o4
racled STD [}
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Table 6r. SOYREAN Plant Emergence Nuwihers

o & '» s - & o & &, N
" § ﬁy" f d;"’ w‘f af f s f &fﬁ 5@‘“}‘?
c*‘& &S S P4

230033 ECRLLIOISa 3 K] ] E] k] ) [ ] Ao ik (144 oS
00 [ ECRINOIGADE 2 3 E] 3 ] i 17 f It | ol | naa 0.5/
03 R A 1 3 3 3 ] i 15 i 2,50 132 (L o
50 ECR 1 12019A 3 ] 3 3 3 3 ] [ A0 | o | o4 05
IS SR SA 3 1l 1 3 2 A 14 ] FREE] 121 b id o054
25036 ECR IS0 5A 3 3 3 3 ] ] ] ] A | o | o4 0.5f
25T SCH|LS0 DA 3 E] ] 3 2 i 7 4 282 | o4l | 0as oif
TR0 ECR | I60] 94 2 3 1 3 i 3 17 5 Jad | ol | 02N [
2E00E ECRI 170194 i i 1 Kl i 3 18 £ ia i, il 44 [
25000 ECR | 180H 94 i i 1 i E] 3 15 fh doe | oo | oo it 5f
ISNG 1 ECH | |50 34 3 1 1 1 k] k] 3 [ G | oo | ey a.50
2500532 ECH 1200134 3 ] E) E 3 1 |& [ dov | e | G .51
p=TEH ECX | 110184 i k] il 3 1 F- 17 s 284 | gl | 2R [T
2ss2n fECK 11 I019AT ] E) 1] 1) 1 ] 15 f RN O [
P B ECK | 1102894 ] 3 * 3 3 k] £ [i] 2] G0 | o [}
250154 ECN LI 2H9A ] 3 5 i 3 3 [E] H 20 | aon | o9 (&1}
250155 ECKLIIHIA ] ] ] 3 ] 3 16 A aad | asz Do 05!
EA01 54 ECKLLAHYA 2 3 i i ] 3 17 vt 2A 4! .34 051

500157 ECK I SSA F [ 1 | 2 3 11} [ 167 0y | ke 5 TS
2401158 ECX 1160194 3 E] i i 3 E] [ i [ P T [T
2501 5% ECX11 70194 3 3 k] 3 E] ] [ 4 S | o | e asi
250 60 [N 3 3 1 3 3 E] 1% i JAN Lk ik i [T}
2506 [ TN 1 3 3 1 3 ] 18 ) BT 0.54
2162 FCX 1 20009A ] 1 1 1 3 1 18 f Fon | ooe | add 0.5
230231 ECTLEII9A 3 3 ] E] 3 ) ] f dop | aoe | a4 .54
T3 FLCTH A k] 3 E] ] 3 k) 1% ] a0 | o0 | ded [
IS023F ECTILEM9A 5 3 k] ] 3 3 18 [ 100 | i | 054
] ECTI ] 3084 L] il 3 ] 3 3 [E] i A0 | oo | ids FET]

pliFRE] ELTLLHINSA 1 3 2 i L1} 3 12 i 2 .2 i M 5 YES

2HIN ECTIIS0I8A | 3 ] i | [ 19 4 [ IEFI T 051 YES

250237 FICTLES19A i [1] 2 1 [1) 2 E] A 143 [FTH IR [T YES
2507314 ECT1IFI0A 2 k] 3 3 2 i 16 f 267 | oes2 | T o510

25003 ECTIBOI9A 1] 1 [i] [ [i] [] | [ [FEN IR 239 5] YES

24120 FCTL 80194 [i] o [i] i 1 [} [ 5 g | oo | W25 [T YES

240241 FCTLIA YA 3 1 F] 3 i 1] L] [ [T I T [k ¥ES
251136 BCTi260194 E] 1 3 3 1 3 Lix [ 267 | ae2 | ool .51
5060 | ECTIZHNGADT 3 2 E] F] 2 1 [T r, 234 [ war | 022 05!
Contral- 1R ] L] 3 2 k] 3} 17 i 24P 4 2% .51
Cuntrol-2R 3 3 i 3 3 ] [T n A0 | am | nds [FET]
Control=3R 3 K] [1] 3 2 1] 1] fi ILEF fa7 | a2 [i57]
T el A4 [ 256 0 o8 5L s

Foaled ST oﬁ]'i'
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Table 7a. CORN Total Plans Weights (g)

R
e . ~ L) ™ & e & of “\6@
e“’? &49,.@ fnffk/%ftf@\ ‘f’ + fﬁbf\f

PRI FCRINIONSA [ Ooein] 093] 1.2232) 03e0s] e9671] 1.039d] 6.5 )40 [ R N ]

TEO02ID || FORILMSAD | 20868] .2383] 1 saw] (oeesl | 2aRe] | ae%4] RSE4D Al ddae] adSTl OeAR

Fhil M) ECRII0294 || 09167 0.9437 "":3:3 1.3514] b330 L136E] 6.BKF B I ] R

ERLIE ECRII20094 || 1 2368] 1L.7727] 0 s TR IENELT n| davi]| @2fr] rh5A7

TS ECRII3019A || cosnns] 10798] 07745 0u6230] 1.0%43] 1 3059] 5505 Al ners] o2es] is2

23026 FCRLianiea || ooaesa] 16093] 1owas] oswod] 1L2008] ) 1755 BUIe ol iaEr] 027a] tied ] YES
250027 ECRIISO9A || LSLs6[ 1L4%07] 1. 1%as I.]UT';I 147T80] | 5E02] 507935 I T T nad]  YES
2MNI2E CRII6019A || orooa| vsoze] 12381 okTe6) 1.2185] 0.5309) 6.5248 A o] YES
PRI ECRIITONMA || 14720 07500 13667 LA3ES] LA21% [0148] 72669 o] L201) ONe] 0445 ) YES
503 ECRIENOA || 0AsR3] 0azeT] 12168 L41se) 1L1582) 10OI3L) 65088 Al JOwT] A22R] ONR i3 20 YEE
250031 ECRIBOIA | oooa| n7a2s] Laeee] 150260 1636 | 2280 7360 D T T ] YES
280042 rCri2o0NgA || 085130 0uoai] CETeR] B 1630] LOTIA] DEVIG| 5T Gl owsr] o] i i Jont
230152 ECR L0194 [ 0.5938] 05802 osim] nsssol 1093t |04E]1] 47474 ol ari] ozse] oo2f [
Fsoszn J eoxoean]l sl 12085 07roa] 11616 b 32RI| | O0H4E] 6H267 ANE] D R wdod]  YES
240153 ECK 1110204 || 0.5008] 1 1366] 14039] 1.3063] 05155] |4488] 6sd [N IEEET] R ET G2od|  YES
250154 ECK1 120194 | (.5674] 03715 02140 (6417 56042 A ogid] alis] oisd 0204
2501838 ECXIIAH9A || 1L39%1] deanze] 10873 11829 75621 I 024 WES
250155 ECKLIA0194 § 07874 o] 0.7ves] 1154 . 26003 | towd| 02rs] @2r? o] YES
FLTER GO LA || 0nTh6] Gaios] 1L1d7] 1028 B Al fons]| 028 0242 0204)  YES
250156 ECKIG0ISS || oad66] 12096l Lo404] 1 E0u A b a] rooa] ozl ol f2|  YES
250159 ECXI1T019 || 0.0RHS| DUsHi| Lohsy] | 5783 7 2P | r02] nzr] o434 t2od]  YES
25016 ECK 1808 || 1.3179] Loosi] 1 2a33f ) 4R 5. 2000 [ RS Y T FET R
2EOIBL ECK 19019 | 10%0e] 04236] 10s10] 13T S 59672 ) wE| AR e i) YES

1A0162 FOX L0104 | 1.2028] | 4398] 11130] Deesd 6.501 AEETIETREL o] YES
50231 BT ioies | asoa) 14035 13ae0f 1280 nasz' A ET] I T o.2d|  YES
140232 EOCT1HEESS || 0.7654) 0.B505] LOS400 00068 545 6] wwws] o] 42 [T ]
250273 BT 209 || LE7E2] an3] o8T) o el T 1411 B IRETIED a2k WES
250234 ECT 150098 || Loied] Lolea] 12801 1,929 B7324 ANEEREET o2k |  YES
2501335 ECT1Ian09m [| 05 105] oae3a] 0.2004] 0.3s64] D6s6d] D6616] 20487 Al oqor| ogai] 0275 0.2i4]  YES
250056 ECT LS00 %A DK o] cni [ e | 07568 M4 YES
180237 ECT 1160154 7662 | 04870 0.5640] 0577 10745 4] 4] 2] 02v2 240 YES
I5003E COTHI09A N oias] 10415 (6604 04405] 06810 BATHS S| ofew| o8] 0002 [IF1]
TN T RCH9A [TEIFR L3R5 13,3442 2 2| 2w 02% [EFL

5[] ECT 11694 L, D) o oo o] o] w4 LS
250241 ECTU20019A | 02950 1.2339 1, 5255 BRI EEETE Qi

51376 ECTI2e s | 07658 ozsn] Osde0] 1 07I7) GB6I0] 1.034) 5.5H62 [YIEEN] Y E YA )
Teiian ¢ ECTLzae9AD | 0ERE3) 0.5719] 04699] 0.8768] 09E13] 0.5103] 42083 a| wFial @22s) 0050 i B
Canteol- 1B Dd20] oAk d) 047 6] 06509 BE21S] 08574 35471 6] o | o2e5) .ad3s e
Comed-2R Lol 03323 neRdR| 057200 1.2483) QRI4T] S5.97E B ouae] 0256 tral o 2
Comrui-18 Gaaia] omT ] 1 09rs] 0797l o] age] 451 Al oriv] aadr] -eed? 20
Camtined | [N 1] uiee] eege] owon o, 14

Hed 5T 0115}
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Tuble 7, ONION Total Plan: Weights (g)

\ YAV quk 5% .
n:l""’\al;Sa d’? : cﬂqf :Pdf oj f r,f o"f : «Pd? =fo¢ef \’;ﬁv‘%ﬁ

TR BRI LIONSA § OORFH Ds33] D2 o] GO3ss| o (Hike) k hd
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Table 11. Sample Planting and Harvestin,
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Image 2. Tray Configuration
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Corn Onion

Carrot Radish

Bean

Images 3a-e. Seeds of the five test species.
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Image d4a-b: Plants near midpoint (day 13) of the 30-day test (09/13/04)
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Image 5a-b: Close up of planis day 13, a) healthy, b) wilting
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Image 6a-b: Controls on day 29, a) view of sample tray, b) surface of soil with green fungus
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